We have carefully reexamined the results of the experiment of Eotvos, Pekar, and Fekete, which compared the accelerations of various materials to the Earth. We find that the Eotvos-PekarFekete data are sensitive to the composition of the materials used, and that their results support the existence of an intermediate-range coupling to baryon number or hypercharge.
Kith the assumption that the discrepancy between these two sets of values is a real effect, one interpretation of these results is that they are the manifestation of a non-Newtonian coupling of the form V (r) = -G"(I+ e o'I") m)pl2 = VN(r)+A V(r). o = -(7.2+ 3.6) x10, g= 200+ 50 m. (2) If 5 V(r) actually describes the effects of a new force, and is not just a parametrization of some other systematic effects, then its presence would be expected to manifest itself elsewhere as well. Recently, we have Here VN(r) is the usual Newtonian potential energy for two masses m~2 separated by a distance r, and 6 is the Newtonian constant of gravitation for r
The geophysical data can then be accounted for quantitatively if o. and A. have the values undertaken an exhaustive search for the presence of such a force in other systems. Our analysis, to be presented elsewhere, 3 leads to the conclusion that if such a force existed it would show up at present sensitivity levels in only three additional places: (i) the K -K system at high laboratory energies, where in fact anomalous effects have previously been reported; (ii) = (4.6+ 0.6) x10 e, Table I .
Ag-Fe-S04 refers to the reactants before and after the chemical reaction described by Eq. (7). (1985) (1986) Fig. 2 is very sensitive to background" should be replaced by "The deviation for the highest-energy points occurs near the end point where the P-decay counting rate is very small and the combination of counting rates plotted in Fig. 2 is very sensitive to background. " derived parameters, such as the time constant for annealing obtained from the data in Fig. 4, remain 40048-12-N6, 1986 (to be published) .
6P. Thieberger, Phys. Rev. Lett. 56, 2347 Lett. 56, (1986 The premise of this model is that if horizontal thermal gradients were present in the EPF apparatus, they could produce a gentle "breeze" which could exert a force on the samples being compared. Since the samples, or the containers they were in, had different physical dimensions, the forces exerted on opposite sides of the apparatus would not be equal, and a net torque could result. In practice, this would lead to a correlation between b, tt and 5(1/p) or hS, where p is the density of the sample and S is the cross-sectional surface area of the sample or its container. This nicely illustrates how a systematic effect can appear to depend on a property of the samples, such as I/p.
It is useful to picture any acceptable alternative to the baryon-number or hypercharge hypothesis as satisfying two separate criteria: (i) To start with, the mechanism in question should have the property that the torque which it produces must change when the EPF apparatus is rotated through 180', (ii) the torque produced by the alternative mechanism must not only be composition dependent, but also must vary from one material to another in a manner that (at least approximately) simulates a variation with 8/p, . The significance of the first criterion, when applied to the CD model, is to suggest that if a thermal gradient (or breeze) is to simulate the effects of a matter distribution (e.g. , the presence of a mountain or building), it must produce a force which is similarly constant on average temporally relative to the apparatus. However, it is unclear how any likely heat source (e.g. , a window or radiator) would always produce a gradient with both a fixed direction and fixed magnitude, independent of time of day or year over the period of months or years that the experiment took place. The challenge to the CD model arising from the second criterion is to explain adequately the Pt data, which tend not to fit that well, irrespective of how the model is formulated. For these contributions y is nearly horizontal, so that y produces a relatively large torque about the fiber axis. This observation, which has been made previously by usz 3 and others,
